protein was recognized by the monoclonal antibody ANAF16C1 and it showed a high similitude percent with the gene sequence described for other Anaplasma marginale isolates. These data are very important for the development of a diagnostic test for A. marginale using the MSP5 recombinant protein.
INTRODUCTION
Anaplasma marginale parasites mainly cattle mature erythrocytes causing severe economic losses in the tropical and subtropical regions (21) . Six membrane surface proteins of the initial bodies of this organism, carriers of epytopes B and T have been characterized. They have been named major surface proteins (MSPs) and identified as 1a, 1b, 2, 3, 4 and 5. These proteins are recognized by neutralizing antibodies and they have a strong intermolecular relationship in the membrane of the initial bodies, performing important functions (20) .
Genes encoding these proteins have been studied, showing their protein products to have a variable polymorphism. They can be represented in the genome by a single copy gene or forming part of multigenic families (4) .
The msp5 gene is represented in the genome as a single copy, highly conserved among all Anaplasma species and all the A. marginale isolates studied. The MSP5 protein, for which it encodes, is of little structural complexity, equally conserved and it induces high antibody titters (10) , thus, it is a strong candidate for bovine anaplasmosis diagnosis.
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Recombinant MSP5 A. marginale
In spite of the high economic losses produced worldwide every year, there is not an effective control method against the disease nowadays. Thus, it is important to develop a vaccine capable of preventing the infection with this pathogen and to rely on a more sensible diagnostic allowing the detection of carrier animals to be used in epyzootiological studies and for disease control (6) .
Different techniques are used for anaplasmosis diagnostic: agent detection, Giemsa stain of blood smears, used for clinical cases; splenectomiced animals inoculation being the gold standard for the disease diagnostic, but it is not a practical system for routine diagnostic (31) ; and the molecular diagnostic, used nowadays for cattle international movement, due to it sensitivity and specificity. For antibody detection, complement fixation was widely used some decades ago; nowadays it is not used for the detection of asymptomatic animals due to its low sensitivity (33 marginale recombinant antigen using the MSP5 (25, 29) and using the MSP5 from A. phagocytophilum (1) .
Immunochromatographic tests of lateral flow constitute a very useful tool since they allow a quick obtainment of reliable data on diverse affections (23) . The objective of the present study was to clone and sequence the msp5 gene of Anaplasma marginale Havana isolate and to express and characterize the HMSP5 protein to be used for the diagnostic of bovine anaplasmosis.
MATERIALS AND METHODS
Blood from bovines experimentally infected with four After the digestion of possible recombinant plasmids with BamH I, the band of 2.9 kb, corresponding to the vector, and the band of 633 bp, corresponding to the cloned msp5 gene appeared in the plasmids analyzed (Fig. 1) .
RESULTS AND DISCUSSION
Amplification by PCR of the msp5 gene was observed ( The molecular weight of the protein HMSP5, with respect to the weight pattern used and estimated by densitometry, was 22 kDa (Fig. 4) , being higher than that described for this protein in the Florida isolate (19 kDa) (32) and other studied isolates, where this gene is expressed as a 19 kDa polypeptide in the surface membrane of the initial bodies (16) . This size difference (3 kDa) is due to the expression system used, where the protein is expressed fused to a histidine hexapeptide in the N-terminal region. It is 
